Abstract. Trabectedin (ET-743) is a marine alkaloid isolated from the Caribbean tunicate Ecteinascidia turbinata, with a chemical structure characterized by three fused tetrahydroisoquinoline rings. In the present case report, two patients with advanced and metastatic uterine leiomyosarcomas (ULMS) with significant progression-free survival (PFS) and overall survival (OS) administered Trabectedin as second and third line treatment are reported. The first case received third line Trabectedin with a PFS of 24 months and an OS of 35 months. The second case received second line Trabectedin with a PFS of 24 months and an OS of 30 months. In addition, a good safety record was obtained in the long-term administration of Trabectedin (more so in case 1 than case 2), with a good quality of life.
Introduction
Uterine leiomyosarcomas (ULMS) are rare malignant tumors. They represent approximately 1% of overall uterine tumors, and have a very poor prognosis. The 5-year overall survival (OS) is between 30 and 42% (1) . Less than 20% of metastatic ULMS showed complete or partial responses with doxorubicin, gemcitabine, or dacarbazine treatment. The median progression-free survival (PFS) was 5 months and OS 12 months (2, 3) . By contrast, a systematic review has confirmed the potential activity of the combination of gemcitabine with docetaxel in second line chemotherapy. Benefits of the Trabectedin (Yondelis) are yet to be confirmed (4) .
Trabectedin inhibits cell proliferation by specifically binding to the guanine residue within the minor groove of DNA causing a bend in the major groove, which interferes with the DNA binding proteins and transcription factors of the cancer cell. This drug has been shown to have minimal toxicity with a promising PFS and OS (4).
We report two cases demonstrating a durable partial response of Trabectedin in advanced line treatment of patients with advanced and metastatic uterine leiomyosarcoma.
Case report
Case 1. In July 2010, a 62-year-old female presented pelvic pain. Pelvic echography showed a right tissular latero-uterine mass with cystic component. Pelvic MRI showed a 16 cm mass, compatible with a necrobiotic myoma. In August 2010, a PET CT-scan performed showed no hypermetabolism and thoracic-abdominal-pelvic CT-Scan (TAP CT-Scan) did not show sign of metastasis. A total hysterectomy associated with omentectomy and appendicectomy was performed on August 2010. Histological analysis revealed the tumor to be a grade 3 uterine leiomyosarcoma. The tumor was 12 cm long, with high mitotic index (>20 mitotic figures/10HPF). The tumor infiltrated 2/3 of the posterior part of the uterus, and 1/3 of the anterior part. Tumoral invasion was found in the uterine serous, on the surface of the left ovary and in the omentectomy. Tumor necrosis was below 50%. No other local or regional invasion was found. In October 2010, adjuvant radiotherapy was performed. In November 2010, another TAP CT-Scan showed 10 pulmonary micronodules, 2 pulmonary nodules and a right pulmonary embolism. A first line chemotherapy with gemcitabine/docetaxel was initiated in December 2010. Six cycles were performed; however, the dose of docetaxel had to be reduced by 20% at the second cycle consequence of skin toxicity (skin rash), and then interrupted for the 3 last cycles. In accordance with this long survival of the patient, a new biopsy of pulmonary lesion was made before reintroduction of Trabectedin, which confirmed it was ULMS. Ki-67 that was carried out on this new biopsy was strongly high (70%), whereas the Ki-67 of the initial biopsy was less important (30%). Lesions were stable for 6 months with Trabectedin, before presenting another progression and the introduction of best palliative support care. The patient succumbed, in June 2015 (Fig. 1) .
Case 2. In September 2012, a 55-year-old female was hospitalized due to asthenia. An abdominal CT-scan was performed and showed multiple suspected malignant hepatic lesions. An already known myomatous uterus with necrobiosis was also described. A biopsy of one of the hepatic lesions allowed us to diagnose a well-differentiated uterine leiomyosarcoma. A PET CT-scan showed multiple hypermetabolic hepatic lesions on the right and left liver, and massive hypermetabolism on the uterine (SUV max 12). Therefore, a hysterectomy with bilateral annexectomy was performed. Histological analysis revealed a ULMS with Ki-67 30-40%. Annexes were free from tumor, as was the peritoneal cytology. From October to December 2012, 3 cycles of Gemcitabine/Docetaxel were performed, followed by tumoral progression according to RECIST criteria. In fact, TAP CT-Scan showed respectively a 20 and 15 mm increase of two of the hepatic lesions, and an increase of a peritoneal nodule. From December 2012 to October 2013, 11 cycles of Trabectedin (1.3 mg/m 2 ) were performed. The treatment was not well tolerated, so the patient underwent two major side effects: i) After the first cycle, grade 2 neutropenia was treated by introduction of G-CSF injection; and ii) after the third cycle, an increase of transaminases (grade II), which made us delay the fourth cycle and reduce the chemotherapy dose by 30%. The morphological analyses, performed with TAP CT-Scan, showed partial response. In February 2013, TAP CT-Scan concluded to a 37% decrease according to RECIST criteria. Even better, in May 2013, TAP CT-Scan concluded to a subtotal response, where the hepatic lesions were too small to be described, and pulmonary and peritoneal lesions had disappeared (Fig. 2) . In October 2013, TAP CT-Scan get a stabilization morphological results obtained to May 2013. A PET-CT scan showed only the hypermetabolic of hepatic lesion in segment VII-VIII (SUV max 6.7) with no other hypermetabolism.
In October 2013, after the thirteenth cycle of Trabectedin, a therapeutic break was started in consequence of very good partial response according to RECIST criteria. In June 2014, after 9 months of therapeutic break morphological progression led to reintroduction of Trabectedin. Partial response was obtained after 3 cycles of treatment, followed by relapse after the sixth cycle. Monotherapy of Ifosfamide was introduced for 3 months without benefit, following 3 months of Pazopanib (Votrien). The continuous progression decreases associated with an alteration of the general state led to introduction of best palliative support care. The patient succumbed, at the end of July 2015 (Fig. 1) .
Discussion
The diagnostic mode employed in the two cases included in this study is noteworthy. It is interesting to see that the discovery of the illness was similar for both of these patients. The findings seemed to be necrotic myoma, whereas they were malignant tumors. New MRI techniques such as diffusion-weighted imaging and apparent diffusion coefficient seem promising to discriminate malignant and non-malignant tumors before surgery (4) .
These two cases also show the difficulty involved in the evaluation of the prognosis of uterine leiomyosarcoma. Indeed, the first patient exhibited two major negative prognostic criteria, which is size over 10 cm and mitotic figures above 20 per HPF (2) . According to a previous study, the median survival for grade 3 tumor is 3.1 years (3) (4) (5) . Nevertheless, the patient of case report 1 is now alive 6 years after her diagnosis.
Adjuvant radiotherapy was performed on the first patient (case 1), who presented a local advanced disease. Nevertheless, studies have failed to confirm the benefit of such a treatment. Its benefit could be increased with subseries of patients with locally advanced disease, and through its combination with chemotherapy to treat metastatic lesions (6, 7) . Additionally, adjuvant chemotherapy has yet to be proven as beneficial for operating on leiomyosarcoma (5).
It is difficult, especially with only two cases, to determine whether PFS of those patients is linked to natural progrssion of the disease or effect of the chemotherapy. However, Trabectedin was the most well-tolerated drug over a long period of administration for patient case report 1. After 9 months of therapeutic break, disease progression was reduced and the reintroduction of Trabectedin led to approximately 2 years of non-progression. Despite the relatively fast control of the disease obtained with Trabectedin, it has been suggested that it should be administered at least during the first year of therapy, since retarded positive effect has been shown for some patients. The two cases of the current study clearly indicate the potential of this drug for progressing tumor under first line of chemotherapy. Indeed, findings have shown that despite the fact that Trabectedin has failed to prove its effectiveness in tumor reduction, it seems to have a great stabilization effect, with PFS well above all other types of chemotherapy used for ULMS (8) .
In case report 2, even after heavy dose reduction of Trabectedin, this drug was positively maintained for almost one year and allowed us to obtain a subtotal response. More studies are needed to confirm this stabilization potential; and given the very good tolerance profile of Trabectedin, it is valid to explore concomitant administration with other types of chemotherapy, such as gemcitabine, docetaxel, or doxorubicin. The LMS-02 study, a phase 2 trial, showed promising results for the doxorubicin-trabectedin combination, suggesting synergic effects of these drugs in first-line treatment of metastatic ULM (9) .
